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Title of the Invention: 

SELF-PROPELLED CLEANING DEVICE AND CHARGER USING 
THE SAME 

Background of the Invention: 

The present irrventlon relates to an electric cleaning device and a 
-.1 ^ ' propelled cleaning 



device/^automatically mrwra l 'i l e and a chsu-gerj^usedifeFit 



10 

An example of a conventional free -running electric cleaning device 
Is described in Patent Document 1 (Japanese Patent Application Lald- 
Open Announcement 2002-532177). The electric cleaning device 
described jn this patent application has a body provided with 

15 supportjwbeel, a, drive means for driving/wheels pf the electric cleaning 
device so as to move^^a eteaaiag surface^^in the forward direction, a dust 
separator, and a fan for pulling air intone dust separator. And, to 
enable cleaning in contact with a wall, ftjfiead of the cleaning device is 
mounted so as to cross the forward direction and is projected at least on 

2 0 one side of the body. When thororro an obstacle^fe^^ the projected 
head can be pulled into the body. 

Another example of a conventional free -running cleaning device is 
desc ribed in Patent Document 2 (Japanese Patent Appilcation 8-83 1 25) . 



^The robot clean^g device ^^^^^ f^ patent application,^to 
2 5 automatically charge % battery when ttwj^consumed, has a charging level 
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detection means for detectingj^ the ■■'^"■■o i no level o^he battery is 
lower than the a predetennined level, a power supplier for supplying tba 
power to the battery, and a power Input means for electrically connecting 
the power supplier andj^battery. 

Still another example of a conventional free -running cleaning device 
is described In Patent Document 3 (International Patent Application 

02/067745 Pamphlet). — . 
_ 

.^The robot cleaning device described in this patent document has 
a chassis provided with a front bumper and at least two drive wheels. 
The frontbjjmper can move-^the chassis^and the robot cleaning device 
detects ^j^novement of the ch^is and front bumper^'and^when the front 
bumper encounters an obstacle.jitransmits a control signal to a guide 
control system. By doing this, even if ttess^ an obstacle, the guide 
control system can^ o p o ro to the robot cleaning device/round the obstacle. 

The free running electric cleaning device descr ibed in Patent 
Document 1 does not have a means^wm detecting the^projection aaaaant 
of a suction bodyand a means for controlling the suction body on the 
basis of th^^QsitiDn. relationship between a wall and the cleaning device 
body, so that there is the possibility thatyn the corners of a room, ^fi^^ 
may be left unouokod dusl . Further, the suction body is pressed against 
the wall by a spring, so that a rubbed mark is^caused onfll the wall. 

Further, in the free '■'JgJ''"9 electric cleaning device described i n 
Patent Document 2, when (ij^ust collection case is full of stteked dust, i^! 
dust must be dumped by hand. Therefore, in a self-propelled cleaning 
device whose capacity is limited,j^dust must be dispose^requently, so 
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that it is difficult to completely automate the cleaning device. 
Furthermore, in the self-propelled cleaning device described in Patent 
Document 3, only an obstacle in front of the self-propelled cleaning 
device can be detected, so that to move backward, the directioPj^must be 
5 changed, . . 

The present Invention was developed with the foregoing fault of tho^ 
piiui bill I in view.and an Pbject of the present invention is to provide a self - 
propelled cleaning device/papable of rlrnningThrrTrighhrirhi ir» | of a wall 
and furniturejincluding the corners of a room, fi^ Another object of the 

10 present invention is to miniaturize the self -propelled cleaning device. 
I? Still another object of the present invention is to automate the charging 
operation of the self-propelled cleaning device. fetacl,The present 
invention is intended to accomplish atimsBSt any of the^objects. 

^JThec^ present invention for accomplishing the 

15 abov^objects is tha^a self-propelled cleaning deyice having a loaded 
power sourcencapable of automatically moving^has a circular side cover 
and a suction body which can be stored in this cylindrical cover and^can 
move transverselijuto the fonA^ard direction and^the suction body can move 
over the maximufruwidth of the cleaning device. 

20 AndrtnHfhh/ characteristic, it is preferable to install a base fcJV 

holding the power source, a suspension for elastically supporting the side 
cover by the base, and detection means wh i ch are positioned at a 
plurality ofjparts in the peripheral direction of the side cover so as to 
detect thej^movement dffprttffli of the si<Jjp cover. Further, it is preferable 

25 to install a fan which is arranged in the cleaning device and sucks in air 
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including dust f^i the suction body, a first dust collection case for 
collecting dust injiair which is sucked by the fan, a switchable shutter 
installed on the outer wall of the dust collection case, and a guide means 
for connecting the first dust collection means and a second dust 
collection means arranged outside the cleaning device and to move dust 
collected in the first dust collection means to thesecond dust collection 
means^aRUt ISjipossible to instal 1^ ch ^rgi rjg termi n als fjr^su pply irig power<^ 



an cnarging terminals tors 
i On tho powor oouroo antt 



from an external power sourcej^ pn tho powor bouroo exadJAD move dust 
from the first dust collection means to the second dust collection means 

10 during charging|the power source. 

Another characteristic of the present invention for accomplishing the 
abovejLObjects is that in thyself -propelled cleaning device having the;^ 
suction body for sucking in dust, ttMj^dust collection case for collecting 
dust sucked^fcM9.the suction body, a detection means for detecting an 

15 article arcnmj/ ^the cleaning device, and a control means for controlling the 
raewieg-direction of^the cleaning device on the basis ofj^tte output of the 
detection means^Jhe suction body can be stored in the cleaning device, 
and a moving meansj(for moving the suction body transversely to the 
forward direction and an air tight means>for liolding the dust collection 

20 case air tightly even if the suction body Is moved by the movina means^ , 
. aro i notallod , and the dust collection case and suction body garrlwii 

' ■ " ■ ^^characteristic, the moving means, when moving the 
cleaning device by tb%wall, can move the suction body over the width of 
25 the cleaning device^and tbej^control means preferably controls the suction 
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body so as to move at a predetermined distance from the wall or in 
contact with the wall on the basis of the output of the detection means. 
Further, when moving the cleaning device by the wall, the moving means 
can move the suction body over the width of the cleaning device^and it is 
5 desirable to install a means for returning the moved suction body on the 
cleaning device side. 

Still another chararteristic of the present Invention for 
accomplishing the above^^objects is that the power source used in the 
self-propelled cleaning device has a power supply means for supplying 

10 power from a commercial power source to the power sourcej^loaeto^ in the 
self-propelled cleaning device, a first contact for electrically connecting 
the power supply means and^self -propelled cleaning device, and a guide 
means for guiding the self-propelled cleaning device when connecting a 
s^cgnd^ontact of the self-propelled cleaning device to the first contacU^ 

15 aadj^dditionally inijpin input means for inputting an operation Instruction 
to the self-propelled cleaning device and a means for transferring the 
operation instruction inputted from the input means to the self -propelled 
cleaning device. 

A further characteristic of the present invention for accomplishing 
20 the aDovq^objects is that the power source used in the self-propelled 
cleaning device has a power supply means for supplying power from a 
commercial power source to the power sourceliS^^Jin the self - 
propelled cleaning device^a first contact for electrically connecting the 
power supply means and*pelf-propelled cleaning device, a guide means 
25 for guiding the self-propelled cleaning device when connecting a second 
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contact of the self-propelled cleaning device to the first contact, a suction 
means and a dust collection means for moving dus t collected in the dust 
collection cias^ poaioBta d by the self-propelled cleaning device or a 
storage unit for storing the self-propelled cleaning device, and a detection 
means for detecting entry of the cleaning device Into the storage unit and 
a display means for displaying entry thereof. 

t^characteristlc, the cleaning device has a control means 
for controlling the suction means^and the control means may control the 
suction means so as to operate when the power supply means is in 
10 operation. 



Brief Description of the Drawings : ^ > ia.» ^ 

Fig.j^ is a top cross sectional view-and'|^a side cross sectional view 
of an embodiment of the self-propelled cleaning device relating to the 
15 present invention. . .i 

Rg ? in n ito BE^SP ujip l uii iii ly the movable range of the movable 
body used in the self-propelled cleaning device shown in Fig. 1^ 
Fig. 3 is a topiyiew of a top cover used In the self-propelled 
cleaning device shown in Fig. 1/" , , k aII l 

20 Fig. 4 i ^ii drawir i ji) for mAp l ai iiin y the cleaning method of the self - 

propelled cleaning device. 

Fig. 5 is a partial longitudinal cross sectional view of the self - 
propelled cleaning device shown in Fig. 1^ 

Fig. ^is a top view and^a side view of the main unit and charger of 
25 the self-propelled cleaning device shown in Fig. ^ 



Fig. 7) is a topjview/lwift^front view^of the guide of the self- 
propelled cleaning device shown in Fig. 1^ 

Hg.^ m' Ju bottom \asw,pf the self-propelled cleaning de vice shown 




in Fig. ... 

Fig. a top view anqj^a side view of another embodiment of the 
self-propelled cleaning device relating to the present invention. 

Fig. 10 is a side view of a modification of the self -propelled cleaning 
device shown in Fig. ^ 



Description of the Invention: 

An embodiment of the self-propelled cleaning device system 
relating to the present invention will be explained with reference to Figs. 1C^^ 
to Bf, The self-propelled cleaning device system has a cleaning device 1 :iLd^iL. 
freely running^ni i< I i Ir^niiinu ^Wf t and a charger 200 for supplying power 
to a storage battery 22j>pnnnnnQod by the cleaning device 1 . ITtg.i 
shows a crocc so ctiona l v i ow of the so l f ' propel l od cloaning dov i co 1 . Fig. 
1(a) is a cross sectional view/^along the line A -A shown in Fig. 1(b) and 
Fig. 1 (b) is a longitudinal cross sectional view. The raovinjg direction of 
the Cleaning device 1 is the leftward Himrtmn^ grf riy i . 

The structure of the self-propelled cleaning device 1 is formed in an 
almost cylindrical shape by a top cover 27 and a side»eover 23. Ofv^ 
sides of the lower part in the cleaning device 1 , a pair of drive wheels 4a 



and 4b for mmring are mounted. The drive wheels 4a and 4b are 
individually driven by motors 2a and 2bAmounted on the base. Speed 
reducers ^f^for slowing down the output of the motors 2a and 2b are 
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mounted on the motors 2a and 2b. 

At the ends of the revolving shafts of the left and right motors 2a 
and 2b fD i mm ii iny , encoders 3a and 3b are mounted. The encoders 3a 
and 3b output^the rotational speeds of the motors 2a and 2b for moving to 
a controller 6 mounted at the upper back part in the cleaning device 1 . 
The controller 6 contro l 9 individually^he voltages to be applied to the 
motors 2a and 2b for mrnrin g. The controller 6 feeds back and controls 
the rotational speeds of the motors 2a and 2b for moving which are 




detected by the encoders 3a and 3b anc^comrols the rotational speeds of 

10 the drive wheels 4a and 4b. 

To tsorUrol^ the fon/vard direction, the paired motors 2a and 2b are 
rotated at the same rotational speed and in the same direction, thus the 
cleaning device 1 is moved linearly. Further,^the motors 2a and 2b are 
rotated at the same rotational speed and in tie opposite directions, tkas 

15 the cleaning device 1 is rotated -atitbe^place. 

Hinge pins 8a and 8b support the speed reducers 5a and 5b 
7 41 1 HI HI \ \ y iiJuaH^t#fe ^horizontal shafts crossing at right angles to the 
forward direction. The speed reducers 5a and 5b are connected to the 
upper part of the cleaning device 1 via suspensions 7a and 7b. When 

20 the speed reducers 5a and 5b rotate round the hinge pins 8a and 8b, the 
drive wheels 4a and 4b move almost vertically. When the cleaning 



device 1 i^^srtypn the floor, the springs of the suspensions 7a and 7b 
shrink f9)ad|due to the mm weight of the cleanin g device 1 . The drive 
wheel 4b and the speed reducer 5b are positioned at the position ( a) 
25 indicated by a solid line in Fig. 1 (b). When the cleaning device 1 is lifted 
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up, the springs of the suspensions 7a and 7b are stretched and the speed 

reducers 5a and 5b and the drive wheels 4a and 4b are moved at ^ 

A 

maximum up to the position (p) indicated by a dashed line in the drawing. 
By doing this, even if the floor surface y^yhprmonithe self-propelled 



cleaning device 1 moves is uneven, the drive wheels 4a and 4b c^n be 
surely grounded. ^ ^^^^ 



On the ^ ^^^^ cleaning device 1 in the fonA^ard direction,^ 
suction body 30j^movable in the transverse direction io mounlcd>. The 



movement f^ttuat i iw of the suction body 30 will be explaJned by l ureii i ng T 
10 tOj^ ^Rig^. As shown in Fig. 2(a), the suction body 30 is storod iiT^the 
cleaning device 1 during tim general operation. In this state, the 
structure of the self-propelled cleaning device 1 is almost cylindrical. 
Since the structure of the self-propelled cleaning device 1 is cylindrical, 
when the cleaning device 1 is not in contact with an obstacle, it can rotate 
15 at=tfi8;\place free of obstruction. Therefore, the cleaning device 1 can 
optionally change tte direction. 



Kf«£ti»r, the structure of the self-propelled cleaning device 1 is not 
limited to ttn^cylindrical shapojand any rounded shapejSuch as a 
semispherical shape or a cut -head conical shapejis acceptable. Even tft^ 
20 any of these shapes, the cleaning device 1 can rotate free of obstruction 
of an obstacle to change the forward directiorj. ^ 

When the suction body 30 \Slp^i^s^^ ti^e cleaning device 1, 

the suction body 30 cannot reach II ii" i Ui ^'gh l m i 1 1 1 oli lhr'/j/\/ ill In this 

case, as shown in Fig. 2(b), the tip of the suction body 30 is projected 
25 outsld^e right end (line y) of the cleaning device 1 within the movable 
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range of the suction body 30. By doing this, the tip of the suction body 
SO^reachffH/fhe neighborhood of tbejjwall. 

At the center of the self-propelled cleaning device 1 , the storage 
battery 22 is^hnfftPT^ to supply power to each unit. The storage battery 
5 22 is a nickel -hydrogen cell. The voltage of the storage battery 22 is 
detected by a detection circuit installed in the controller 6. The 
controller 6 monitors the detected voltage output and -iiinnnriniiii«l/ 
confirms the storage amount of electricity. On the front surface of the 
cleaning device 1 , charging terminals 14 are mounted. When a 
10 specified voltage is applied to the charging terminals 1 4, the storage 
battery 22 in the cleaning device 1 is charged. 

On the upper part of the cleaning device 1 , the cover 27 is mounted. 
The cover 27 witHsaahown in detail in Fig. 3^ Tig, ^lis a top view of the 
cleaning device Ij^aed theu^ger^de of the drawing isj[the forward 
15 direction. On the back sid^^the forward direction, an operation panel 
46 having a plurality of switches 15, 15, — is mounted. The switches 15 
are used to turn on or off the power source and to output a manual 
instruction to the self-pr^ge|ted^c leaning device 1 . On the operation 

panel 46, an indicator ;C7iof a light emission diode is mounted. The 

rL 

indicator 4^1 indicates that the power source is turned on or off and the /, / 

residual amount of the storage battery 22. The indicator 47 may tts^a 

liquid crystal display. 

On the top cover 27 in the neighborhood of the operation panel, an 

infrared remote control receiver 16 is mounted. The receiver 16 is used 

25 to receive a signal from an infrared remote control transmitter 1 0o(not 

A 



shown in the drawingjwhich is ii=istaltedji^extemally. On the basis of te^ 
signal received by the receiver 16, the cleaning device 1 ranne% forward . 
or backward or rotatel and the dust collection fanistacts orjsteps: 
Further, the automatic cleaning operatiorj^b started or stoppecj. ^ 

On the outer peripheral part of the cleaning device 1 , th^cyli ndrical 
side cover 23 is^ ftiaaogad . The upper part of the side cover 23 is curved 
inwardjandjat its end, the joint with tf^top^over 27 is formed. Inside 
the side cover 23 in the neighborhoodj ^of the oido cover 20 , infrared 
distance sensors 10a to 10c are arranged. The infrared distance 
sensors 10a to 10c measure the distances up to articles positioned 




^the sensors 1 0a to 1 0c. Output signals from the sensors 1 0a to 
10c are monitored by the controller 6. The parts of the side cover 23 
opposite to the light receptors of the infrared distance sensors 10a to 10c 
are made of a materia^^transmitling Infrared light. Therefore, the 
distance between the self-propelled cleaning device 1 and a neighboring 
article can be recognized by the controller 6. 

In the cleaning device 1 , a gyro-sensor(not shown in the drawing is 
mounted. The gyro-sensor outputa the angular speed of the self - i 
propelled cleaning device round the^ ^shaft in the vertical dlrectiory^to the 
controller 6. By doing this, even if the dri ve wheels 4a and 4b slip on the 
floor, the angular speed of the self-propelled cleaning device 1 can be 
detected. -fe^ 



On the lower part of the cleaning device 1 on both sidesj[itf the front, 
level difference sensors 12a and 12b are mounted^downward. The level 
difference sensors 12a and 12b are reflection type infrared distance 



measuring sensors^andioutput^the existence of an article within the range 
at a predetermined distance from the light receptors of the sensors 12a 
and 12b. By doing this, eww if the floor in the fonA^ard direction of the 
self-propelled cleaning device 1 is hollow, the sensors can detect it. 
When the level difference sensor 12a or 12b detects a level difference 
when the cleaning device 1 is moving, it stops the cleaning device 1 once. 
And,j^the cleaning device 1 changes its direction to;lhe direction^ free of a 
level difference. By doing this, the cleaning device 1 is prevented from 
faTling^»Ji »i i ruffi uirfauww . For the level difference sensors 12, in 
addition to the infrared sensors, ul trasonic sensors or contact switches 
can be used. 

The dust collection structure in the cleaning device 1 will be 
explained in detail below. In frie neighborhood of the suction body SO^fa 
movable in the transverse direction, a dust collection case 21 is instaPled. 
/te shown inyB8gg> in the face of the suction body 30ywhich is in contact 
with the dust collection case 21 , a hole 70 is bored. Also^in the face of 
the dust collection case 21 which Is in con tag^^ith *^g^gjgip" body 30, a 
hole 71 is bored. Through the holes 70 and 71 boroAin the suction 



body 30 and the dust collection case 21 , air including dust which is 
suck ed in by the suction body 30 passes. 

Around the hole 71 formed in the dust collection case 21 , a packing 
36 is mounted. The packing 36 is used to kaepjibetween tlie suction 
body 30 and tfie dust coiiection case 21 «»i=«ght. The surface of tlie part 
of tlie pacl<ing 36 in contact witii tlie suction body 30 is processed 
smootiily. 
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On a base 45, a dust collection fan 20 ^ ^^^^^^^^ bottom 
side of the base 45, the dust collection case 21 IsjfTOld. The dust 
collection fan 20 is connected to the dust collection case 21 via the base. 
In the connection part of the base 45 between the dust collection case 21 
5 and the dust collection fan 20, an intake air ventilation hole is bored, fep 
tbc 3lalG tlidlj^the dust collection case 21 is mounted on the cleaning 
device 1 , a packing(not shown in the drawinq)keeps the flow path air -tight. 

On the part of the dust collection case 21 opposite to the dust 
collection fan 20, a non -woven filter 54 is mounted. Due to the pressure 
10 difference caused by the operation of the dust collection fan 20, air 

including dust is sucked in from the suction body 30. Air including dust 
moves to the dust collection fan 20 from the sue tion body 30 through the 
dust collection case 21 . And, dust and air are separated by the dust 



collection filter 54jand;separated dust is collected in the dust collection 



15 case 21. 



The holes 70 and 71 are respectively bored in the suction body 30 
and the dust collection case 21 to form a wiffd^ path, so that the suction 
body 30 can move transversely by sliding on the packing 36 on the dust 
collection case 21 (refer tOj^Rg;;:^). Therefore, no hose and pipe are 



requiredjand the cleaning device 1 can be miniaturi zed. Compared with 
the case ttetj^the dust collection case 21 and the suction body 30 are 
moved together with each other, the moving part can be lightened and the 
force required to move the suction body 30 can be made smaller. As a 
result, the drive device for moving the suction body 30 in the transverse 
25 direction can be miniaturized. The movable range of the suction body 
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30, as shown in Fig. 2(b), is thr rmngo ^^that the hole 70 of the suction body 
30 is not projected from the faB@i)^surrounded by the packi ng 36 when 
the suction body 30 is most projected and the rangoithat the left end of 



the suction body 30 does not move beyond the left end of the packing 36. 
5 The dust collection case 21 Is controlled In ^[transverse 

movement by a gulde^ot shown In the drawinq)which is attached to the 
base 45. ^^iw^^r. rfi® dust collection case ^1^ can slide fon«^ard along 
the guide. yKVj r l i ii H i jS Ss, the dust collection case 21 can be removed 
from the cleaning device 1 . When the packing 36 installed at the back 
10 end of the dust collection case 21 presses the dust collection case 21 into 
the self-propelled cleaning device 1 up to the position where it makes 
contact with the suction body 30, a pawl 28 installed on the dust 
collection c ^e^it^hTto a hollow 29 formed on the sQle of ttie cleaning 
device 1. j ^Ry rln i nothif , the movement of the dust collection case 21 In 

15 the forward direction can be controlled. 

^— . ? 

"^The pawl 28 is elastic and when dust collection case 21 is strongly 
pulled forward, the pawl 28 is yJo i i i UJU down. And, thejjUig between the 
pawl 28 and the hollow 29 on the side of the cleaning device 1 i^iiitiuiini 



and the dust collection case 21 can be easily removed from the cleaning 
20 device 1 . "vrhe upper cover of the dust collection case 21 can be 

removed from the dust colle ction case 21 . Therefore, when the dust 
collection case 21 is removed, dust collected in the dust collection case 
21 can be easily discarded. Further, the dust collection case is 
removable, and the slideways between the dust collection case 21 and 
25 the suction body 30 are exposed, so that the slideways can be easily 
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ffiBj[iu^oribody 30 flu iiiiwu In the transverse direction, Ivs^a 
suction body feed motor 32, an encoder 34 mounted to the motor 32, a 
ball screw 37 connected to the shaft of the motor 32, a suction body 
origin detection switch 90, and a support arm 42 for/jutngnEtg-and 



supporting the suction body 30 from above. 

^ The suction body 30 is connected to the ball screw 37 via the 

support arm 43. The ball sa^\^ 37 is supported rotatably by bearing^ 35 

held by support members 45ayifdmost rigidly attached to the base 45. 
10 The connection part for connecting the support arm 42 to the ball screw 

37 is a pin 43 and a female screw is cut on the inner surface thereof. 

When the ball screw 37 rotates, the suction body 30, the pin 43, and the 

support arm 42 move in the trar^v|r^e direction. 

The encoder 34 detects the^movement an i uu ii l of the pin 43 and 
15 outputs 1^ to tne controller 6. The suction body origin detection switch 90, 

when the pin 43 is within a predetermined range, is arranged so tlfiHbff/^'" 



switched on. And, when the pin 43 is beyond the 
predeter^gnggi rang e, j^s^wj^ed^ The ON and OFF switching 
position isj^set the origig^. When the origin detected by the suction 
20 body origin detection switch 90 and the output value of the encoder 34 
are combined, the absolute value of the position of thesupport arm 42 is 
known. In this embodiment, the positional origin iS fdooided by ttro^^ 
mechanical method. However, needless to say, an optical senspr may 
be used. . , 

25 On the support arm 42, a slider^movable in the transverse direction 
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is mounted. To return the slider 33 to the neutral position, the slider 33 
has a spring 33b. When^^transverse force is applied to the suction body 
30, the sHder 33 moves according to the magnitude of the force. When 
the motorj[is rotated, the suction body 30 moves in the transverse 
5 direction by sliding beterom^the dust collection case 21 ancbtt»tf. 

According to this embodiment, the tip of the suction body 30 is 
supported by the support arm 42 via the slider 33, so that the tip of the 
suction body 30 can reach the neighborhood of tb^wall. Further, when 
the projected tip of the suction body 30 makes contact with an external 
10 article such as tb^wall, the self-propelled cleaning device 1 can be 
prevented from changing tte direction 1»jcilw|f eaction force from the 
article. When the spring force of the slider 33 is made sufficiently weak, 
even if the projected tip of the suction body 30 mak^ontact with an 
article, the suction body 30 and contach article can be prevented from 

In the neighborhood of the part of the suction body 30 piujojiulffLljt 
from the self-propelled cleaning device 1 , a contact detection sensor 44 is 
attached- The contact detection composed o f a plurality of 

switches arranged in a sheet shap^ffloliwhen the cleaning device 1 

20 makes contact withj^tbe wall or an obstacle, ttej^corresponding switch is 
^•pattattdattm. The contact detection sensor 44 outputs the contact 
position to the controller 6. By d oing this, the contact detection sensor 
44 can detect "ffi^the projected part of the suction body 30 makes 
contact with tb^wall or an article. 

25 The operation of the self-propelled cleaning device 1 having such a 



15 
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constitution will be explained below. The s elf-propelled cleaning device 
1 has two ktodi^ of movemen ^wia i Jwj uuu l i ub an automatic movement 
mode and a manual movement mode. In the automatic movement mode, 
the self-propelled cleaning device 1 executes automatic movement on the 
5 basis of information «fj^various sensor§lSaS^[tFe self -propelled 

cleaning device 1 . In the manual movement mode, the self -propelled 
cleaning device 1 perfomns a single operation.such as fonA^ardlHw, 
backwardljsjjp, or rotation on the basis of a signal transmitted from the 
remote control transmitter 1 00. 

10 At the start ifaaaajiOfthe self-propelled cleaning device 1 , the manual 

movement mode is set. In the manual movement mode, a user inatruGtoj 
themnsrog directiomof the cleaning deyica 1 using the remote control 
transmitter 100. Therefore, the user roov e q ^the cleaning device 1 to a 
room to be cleaned without setting the manual movement mode and lifting 

15 ^ ' physical burden imposed on the 

can bq^l lght i n gd During the operatic ^ 



I user 



I the cleaning device. Ijfrom the remote control transmitter 100 or 
the switch on the operation panel 46 of the cleaning device 1 , the self - 
propelled cleaning device 1 is shifted to the automatic movement mode. 
20 In the automatic movement mode, on the basis of tl»;plgorithm stored In 
the controller 6 beforehand, the cleaning device 1 moves so as to clean 
throughout the whole room using the output of various sensors^such as 
the infrared distance measuring sensors 10a to 10c. 



By use of the self-propelled cleaning device 1>| a€^ic«aod =tf> this 
25 embodiment, during tis automatic movement, the^^pe♦gM Dorhood oftlmj^ 
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wall or an obstacle can be cleaned. Therefore, when cleaning 
rmiluliliiiriiimuU uf iliu^wall, the self-propelled cleaning device 1 moves 
along the wall. During niovement along the wall, a predetemiined 
j^iftlBi u litis toepj^between the self-propelled cleaning device 1 and the wall 
5 ^u^ca^ im^ redetermine^jStgwal, when the suction body 30 is 

projectedjpeet, is smaller than the distance at which the su ction body 30 
makes contact with the wall. 

The difference between the distance to the wall which is measured 
by the infrared distance measuring sensor 10a and the target distance is 
10 obtained. When the difference between the two distances is positive, 
the self-propelled cleaning device 1 is instructed to approach the wall. 
When the difference between the two distances is negative, the self - 
propelled cleaning device 1 is instructed to^^i^^om the wall. Until 
the contact detection sensor 44 detects that the tip of the projected part of 
15 the suction body is in contact with the wall, the suction body 30 is 
projected. Or, on the basis of the distance from the self -propelled 
cleaning device 1 to the walUwhich is detected bythe infrared distance 
. ^Treasuring sensor 10a, the puajwcl i w i amount ofahe suction body 30 is 
jf le c i dti e l . By the latter method, when the projoction amount ofjthe 
20 suction body 30 is adjusted, the^jneighborhood of the wall can be cleaned 
free of contact^the tip of the suction body 30 with t he wall. 

According to this embodiment, even if an article is caught by the 
front of the projected suction body 30 during movement, the contact 
detection sensor 44 can detect the object, so that the suction body is 
25 steas^j^ce in the self-propelled cleaning device 1 , thus the cleaning can 
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be continued i^j^avoiding the obstacle. 

When cleaningnthe neighborhood of the wall, the self -propelled 
cleaning device 1 often, must rotate in the corners of the room. Fig. 4 
shows^<)»»= W i t i ,iiritiftn ofj rotation of the self-propelled cleaning device 1 . 
5 When the self-propelled cleaning device 1 reaches one comer of the 

room during moving along the wall in the automatic rTK>vement mode, the 
infrared distance measuring sensors 1 0a and 1 0b detect the wall. Then, 
the self-propelled cleaning device 1 is shifted to the operation of rotation 
in ¥m place^jjcleaning the corner. At this time, when th^ projection 

10 ?tmncint of the suction body 30 is controlled so as to move the tip of the 

suction body 30 along the wall, the^^non -cleaned area -of;! the corner can be 
reduced. , . 

Thej^projection -QBafimt of the suction body 30, similar^ to the 
movement along the wall, is ds e idegl ion the basis of information 

1 5 m)^e contact detection sensor 44 or information cf/he distance fi-om the 
_ self-propelled cleaning device 1 to the wall^which is detected by the 

infrared distance measuring sensor 10a. The infrared distance 
measuring sensor 10a precedes the tip of the suction body 30 In the 
rotational direction (counterclockwise in Fig. 4) of the self -propelled 

20 cleaning device 1 , so that the sensor can confirm the shape ofthe corner 
before the tip of the suction body 30 passes the comer. . Fty nininQ thiF^ in 
correspondence to the shape of the comer, th^suction body 30 can be 
control led;\not to make contact with the wall and to get as close tp the wall 
as possible. Even if the wall is made o fj| ^' '^g^^Vj^ 

25 damage is caused to the wall. Further, wherydS^Sthey^projection 
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of the tip of the suction body 30, a prograrryon the assumption 
that the comers of the room are right-angled may be used. In this case, 
the cleaning device 1 can be controlled simply. . . 

The side cover 23 has a notch fprmed in the part whcrcfro itiithe 
5 suction body 30 is projected. By^this notch, the suction body 30 can 
move smoothly. On the lower part of the front of the side cover 23, to 
remove the dust collection case 21 , a hatch 26^which is opened by sliding,^ 
_ vertically is provided. 

On the base 45 in the neighborhood of the inner peripheral surface 
10 of the side, cover 23, four springs 25a to 25d are mounted almost at even 
intervals. The springs 25a to 25d are made of a piano wi remand they are 
_ hardly stretchable in the longitudinal directionvbut easily move in the 

bending direction, ffind, when the load is removed, the springs are 
retumed. The springs 25a to 25d are arranged verlically/f T l w h i riinu Tf 
15 CDa lu fiOU uiii^shown in the partial cross sectional view in Fig. 5 in detail. 
(? At the upper end of the top cover 27, a step 27a beot inward is formed. 
The step 27a prevents the side cover 23 from moving downward. By the 
step 27a, even if downward force is applied to the sida cover 23, the top 
cover 27 supports the force to prevent the springs 25a to 25d from 
20 buckling. . 
further, by^the step 27a of the top cover 27, the movabte amount o f ^ 
the side cover 23 in the horizontal direction is restricted to about 3 mm. 
Furthermore, the springs 25a to 25d are hardly deformed by tensile 
strength, so that even if the side cover 23 of the self-propelled cleaning 
25 device 1 is lifted up, the side cover»23 will not be separated from the base 
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Switches 24a to 24d for detecting ttBj^horizontal movfiment of the 

side covei} 23 are an^anged at a slight interval from the side cover 23. 

The switches 24a to 24d are held by the tips of brackets 72a to 72d :fiM»^ 

A 

installed perpendicularly to th^e^ase 45., When the ^de cover 23 moves 
in any directionj | i n th'b hor i a^nta l d i re etten, one or two switches 24a to 24d 
make contact with the side cover ^3 and the switches 24a to 24d operate. 
Depending on which sj^ch is oper at^d^^^ong th e switches 24a to 24d, 
the rough direction of «n;^article can be;;ks©wn. The output of the 



1 0 switches 24a to 24d is i JL i L|JullijUj ^to the controller 6. Therefore, when ^ 
side of the cleaning device 1 makes contact with an article and the side 
■cover 23 moves, the contact with the article can be detected. ts 

According to this embodiment, the whole periphery of the^^e cover 
23 is integrally formed and is softly supported by the springsjand|jfour 

15 contact switches are installed at a pitch of almost 90 degrees, so that 

even If the cleaning device 1 makes contact with an article at any position, 
there is no dead angle of detection. Further, the detection mechanism 
requires few parts and the structure is simple and inexpensive. The 
parts required for detection can be arranged in the neighborhood of the 

2 0 sidefcover 23 of the cleaning device 1 , so that ^ space for other parts can 
be reserved in the central part of the self-propelled cleaning device 1. 
The side' cover 23 is supported by the top cover 27, so that the s tructure 
is strong against external force in the vertical direction. The rough 
direction of an articl^can be known, so that an avoidance operation can 

25 be performed easily. 
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Further, by/changing the rigidity of the springs 25a to 25d, the 
detection sensitivity can be easily changed, vyhen the horizontal 
clearance between the top cover 27 anc^ the side covei: 23 1s changed, 
the horizontal movable range of the sidescover 23 can be changed. 
5 When the rigidity of the springs 25a to 25d and the horizontal mo^ble 
range are properly combined, soft -touch contact detection is made 
possible. In this setting, the self-propelled cleaning device 1 and «> <^ 
peripheral article can be prevented from making contact with each other 
and causing damage to each other. 

10 In this embodiment, to support the side, cover, the four springs 25a 

and 25d are used%and to detect the movement ihe^four switches 24a to 
24d are used. However, the numbeij^is not limited to 4. The number of 
the springs 25 and the number of the switches 24 may be different from 
each other. The switches are not limited to a rounded shape used in the 

15 aforementioned embodiment and may be a polyhedron having rounded 
angles. In any case, no dead angle is generated in detection. 

To the suction body 30, a pressure sensorjnot shown in the Drawing 
Is attached. The pressure detected by the pressure sensor Is outputted 
to the controller 6. When the self -propelled cleaning device 1 is in use, 

20 a situation may be caused thal^the suction port 40 is blocked by paper /Wva^u^y^v 
and dust cannot be sucked in. At this time, the pressure in the suction 
body 30 is suddenly lowered. When this state is continued for^f many 
hours, the motor 20a for driving the dust collection fan 20 enters an 
overload state and the self-propelled cleaning device 1 fails. j(ea&n, the 

25 pressure sensor detects pressure changes in the suction body 30^and the 
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overload state of tijp motor 20a is avoided. 




^ uuiiui uisfy, when the pressure sensor 13 detects a sudden . 

pressure reduction, It stops the suction of the cleaning deyuie 1 jonce. 

When the suction is stopped, the pressure in the suction body 30 

5 becomes equal to the atmospheric pressure and the article attached to 

the su^ion port 40 can be removed easily, j^^, the cleaning device 1 

movents a predetermined distance^and then the article attached to the 

suction port 40 Is removed. The suction is restarted, and it is confirmed 

that the pressure is returned to its normal pressure, and then the cleaning 

10 is restarted. When the pressure difference is not returned to the nno in 

^ nomial state, the aforementioned suction stop andHbe movement of 

the cleaning device 1 are repeated. When the pressure is not returned 

to the normal pressure even if the above procedure is repeated by a 

predetermined number of times, the suction i s stopped and the cleaning 

I"? 

15 IS Stopped. To inform the user of an en-or, the indicator S^indicates the 
error. 

As dust is collected in the dust collection case 21, the pressure 
reduction in the suction body 30 in the suction state gets smaller. The 
pressure sensor monitors the pressure when the dust collection fan 20 is 
20 In operation, so that the collection state of dust in the dust collection case 
21 can be detected. The dust collection state is indicated to the user bv 
the indicator^^iC Since the dust co llection state can be detected, the 
dust removal timing from the dust collection case 21 can be known j( 
automatically. 

25 The cleaning device 1 uses the storage battery 22 as a power 
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source, so that tte) charging operation is required. Further, the capacity 
of the dust collection case 21 is limited, so that when^predetemnined 
amount of dust is collected. It is necessary to remove!(dust from the dust 
collection case 21 . In this embodiment, these operations are 
5 automaticaHy performed by the cleaning device 1 . This situation will be 
explainedji^hy rtfihn'ma to Figs. 6 to 8. 

) fia fi ft iibl i umaliL ^teTOrf the self-propelled cleaajng device 1 
and a charger 200 installed in a comer of a room, aod^Fig. 6(a) is a top 
view thereof, and Fig. 6(b) is a side view thereof. The charger 200 has a 

1 0 ^o\yer^pl^te^20 1 , a side wall 202, a box 203, jjidji c harger guide 204. 
ee=7j^shovirthe charger guide In detail, wwJ^Fig. 7(a) is a top a^j^ 
thereof, Rg. 7(b) a side view, and Fig. 7(^ cross sectional view^long 
the line A-A stam in Fig. 7(a). 

The box 203 is a power supply unit installed on the building side. 

15 The guide 204 is connected to the box 203 and is used, when charging 
the cleaning device 1 , to smoothly connect to th^contacgof the cleaning 
device 1 . On the end face of the box 203 on the side of the guide 204, 
charging terminals 205 are installed. The charging terminals 205 are 
electrically connected to a charging circuit 230 installed in the box 203. 

20 To the charging circuit 230, commercial power is supplied. 

In the box 203,^a charger dust collection fan 206, a charger dust 
collection case 207, and a charger controller 250. The charger dust 
collection case 207 has a larger dust collection capacity than that of the 
dust collection case 21 of the self-propelled cleaning device 1 . The 

2 5 charger controller 250 monitors and controls the current and voltage 
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supplied from the charging circuit 230 to the charging terminals 205 and 
controls the operation of the charger dust collection fan 206. • 
On the charger guide 204, a guide 208 gsttenan-ower In wl 



l-narrower In width 

toward Its tip^and a trapezoidal dust suction port 209 surrounded by guide 
208 are formed. At the edge of the top of the guide 208, a flange 208a 
is formed. The top of the dust suction port 209 Is higher than the top of 
the guide 208. The dust suction port 209 is interconnected to the 
charger dust collection case 207 via a suction path 210 fomned inside the 
guide. 

When the charger dust collection fan 206 Is oper^|d, air is sucked 
in from the dust suction port 209. And, dust Included in^jsucked air is 
s ^argei^ y a filter 207a held in the charger dust collection case 207^ 
ancj^is collected in the charger dust collection case 207. 
dust collected in the dust collection case 21 of the cleaning device 1 is 
moved to the dust collection case 207 on the side of the charger 200. 

Hg. ii^ show# the dust collection case 21 of the self-propelled 
cleaning device 1 in detail to which the guide 204 of the charger 200 
shown in Fig. ^Is joined. F i g. 0 i s q bottom v i ow of tho oo l f propo l lo d 
ctoaning dov i oo 1 , and Fig. 8(a) shows a stafe'SJaihutter 59 installed 
on the bottom otthe dust collection case 21 is closed, and Fig. 8(b) 
shows a statej^tteat it is opened. 

On the bottom of the dust collection case 21 , a dust ejection port 60 
is formed^and the dust ejection port 60 is covered «^the shutter 59. 
The shutter 59 slides In the forward direction of the self -propelled 
cleaning device 1 . On the back of the dust collection case 21 , springs 
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61 ar^tm and the springs 61 press t he shutter 59 to the lefj^ During 
the nonnal operation of the cleanina device 1, the dust ejection port 60 is 
covered wiWithe shutter 59 and dust in the dust collection case 21~viS7not 
(refer to Fig. 8(a)) . 

5 When the shutter 59 Is pressed to the rig ht, the springs 61 are 

shrunk and the dust ejection port 60 appears as shown in Fig. 8(b). At 
the front edge of the shutter 59, a bending part 62 bending downward is 
formed. When joining the self-propelled cleaning device 1 to the 
charger 200, the lower end of the bending part 62 is set so as to be 

10 higher than the top of the charger guide 208 and lower than the edge of 
the dust suction port 209. On both sides of a dust ejection port 58, a 
guide 63 is installed. The guide 63 is in a relationship of male and 
female with the guide 208 of the charger 200. When joining the self - 
propelled cleaning device 1 to the charger 200, the heights of the guides 

15 63 and 208 are set so that the height of the guide 63 coincides with the 
height of the guide 208. Further, w hen joining the guide 208 to the 
guide 63, the charging terminals 14 and 205 are set so that the charging 
terminal 205 makes contact with the charging terminal 14 of the cleaning 
device 1 . 

20 The dust ejection operation of the self-propelled cleaning device 1 

having such a constitution will be — phtnri hnrni n^hy rrifi:iriiiiy to Figs. 
to ^ The side wall 202 of the charger 200 is installed beforehand in 
contact with the wall of teg^room. If the voltage of the storage battery 22 
is lowered below a predetermined value when the self-propelled cleaning 

25 device 1 is in operation, the controller 6 judges that the residual charge of 



the battery is|p&: t>s^ the controller 6 moves to the charging operation. 

When the controller 6 moves to the charging operation, the self- 
propelled cleaning device 1 goes straight on and searches for the wall of 
the room. When the controller 6 judges that the cleaning device 1 
reaches the wall from the output of the switches 24a to 24d of the side 
cover or of the contact detection sensor 44 of the suction body 30, the 
cleaning device 1 moves along the wall so that the wall is positioned on 
the right of tje cleaning device 1 . When the cleaning device 1 
continues tb^ movement along the wall and reaches the charger 200, it 
rides on the lower plate 201 along the side wall 202 of the charger 200. 

During the movement along the side wall 202,.the cleaning device 1 
moves forward away from the wall b^^ttw distance^«fasetd«d on the basis of 
the distance from the guide 208 to the side wall 202. By doing this, 
when the self-propelled cleaning device 1 rides on the lower plate 201 of 
the charger 200, the guide 208 on the side of the charger 2003^^^16 
guide 63 on the side of the self-propelled cleaning device 1 are^almost 
just opposite to each other. . 

When the self-propelled cleaning device 1 continues movement 
along the side wall 202, the front wheels of the guide 63 on the side of 
the self-propelled cleaning device 1 mm automatically fit into the tip of the 
guide 208 on the side of the charger 2 00. And, finallyahe two guides 
208 and 63 dWiF^each other. At that time, the charging temiinals 1 4 
on the side of the self-propelled cleaning device 1 and the charging 
terminals 205 on the side of the charger 200 make contact with each 
Other, and the power supply is started, anijjjthe storage battery 22 is 
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charged. 

Vftfeenjjthe self-propelled cleaning device 1 continues tb^ movement 
along the side wall 202, the shutter 59 of the self-propelled cleaning 
device 1 is caught by the edge of the dust suction por 1 209 of the charger 
200. Next, the shutter 59 is pressed and opened by t lTeguide^ 04^and 
the dust suction port 209 and the dust ejection port 58 ar^just opposite to 
each other. When the controller 6 of the self -propelled cleaning device 
1 detects that the contact terminals 14 and the charging terminals 205 on 
the side of the charger 200 are under current supply, it stops the 
movement of the cleaning device 1 . 

The charger controller 250 detects the current flowing in the 
charging terminals 205 and judges that the self-propelled cleaning device 
1 is joined to the charger 200. The controller 250/operates the charger 
dust collection fan 206 for a predetermined time and sucks in dust from 
the dust collection case 21 of the self-propelled cleaning device 1 into the 
charger dust collection case 207. The suction is continued for a 
predetermined time. 

When the charger controller 250 or the controller 6 of the self - 
Prope He^le aning device Ij ^jii i Iji ii , II i n m i l U ^([^ ^^^^^^^l^^/^^ f^^i then 
judge^thc cuiiifjluliuii ul charging of the storaae battery 22, the self - 
propelled cleaning device move backward. />SSKI, the charging terminals 
208 on the side of the charger 200 and the charging terminals 14 on the 
self-propelled cleaning device side are separated from each other. Or , 
using the controller 6 of the self-propelled cleaning device 1 or the 



charger controller 250, the^Voltage tap p l i oat i on to the storage battery 22 is 
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Stopped. Since both charging and dust ejection arej^feiafasd, the 
cleaning Is restarted when necessary. 

According to this embodiment, dust in the dust collection case 21 v 
which is conventionally discarded by hand^is moved^to the dust collection 
case 207 on the side of the charger 200, so that the capacity of the dust 
collection case 21 on the side of the cleanin g device l^which^requires a 
large capacity for automatic cleaning^can be reduced. By doing this, the 
cleaning device can be miniaturized. Further, in the aforementioned 
embodiment, dust is separated using a filter. However, the centrifugal 
method used m an electric cleaning device may be usb (^^ yiuJ 

Further, according to this embodiment, without teadm^a large 
capacity storage battery and dust collection case, the cleaning can be 
carried out in a wide area or for many hours. Since a physical guide is 
used, an automatic chargina and dust ejection system having a simple 
15 structure and high sifoi^^cein be realized. ^ 

Another embodiment of the present invention is shown ir^l^ig;3. in 
the aforementioned embodiment, the dust collection case is arranged on 
the lower part of the cleaning device. In this embodiment, the dust 
collection case is arranged on the upper part of the cleaning device. 
20 Therefore, the dust coJIectinginaeaos installed on the charger side is 

different fmm that^in the aforementioned embodimem. Bg;^ showi« 
stato lliul-^ndeaning device la ^ stored in a charger 200a, anc^Fig. 9(a) 
is a top view thereof, and Fig. 9(b) is a side cross sectional view thereof. 
A dust collection case^21 # of the cleaning device 1 a is held by a 
2 5 dust collection case ho Ider 73jiinstalled on a top cover 27b. On the top 
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of the dust collection case 21 H, a check valve 77 is installed:and,around 
the check valve 77,^3 tapered mouthpiece 76jwhich is depressed^ylewed 
from the outside is fBrm e Bl . The mouthpiece 76 is made of a 
ferromagnetic materiaksuch as iron. The top of the dust collection case 
21a is made of a transparent resinjexcept^the mouthpiece 76 and the 
check valve 77. . ^ 

The suction body 30, siiiti l w i y toj lthe aforementioned embodiment, 
can move in the transverse directi on. The suction body 30 and the dust 

collection case 21 9 are connected by a ducf 78j)extend vertically. At 

A 

the upper end of the duct 78, a sliding plate 74 Is mounted. The sliding 
plate 74 can slide on a packing 75iattached to the dust collection case 
holder 73. The guide 63^attached to the bottom of the dust collection 
case 21 in the aforernentipned embodimentJs attached to the bottom of 
the cleaning device 1 ^. However, the shutter 59 and the dust ejection 
port 60 arranged around the guide 63 are not required in this embodiment. 

Also^ln this embodiment, the constitution of the charger 2^0^ 's t^"® 
same as tijgt in the aforementioned embodiment, though onlyS]^ide plate 
202a and fijjaox 203a are different from those of the aforementioned 
embodiment. The box 203a is positioned above the^i de plate 202a^and Jt 
Is positioned so as to cover only almost the hadf frontj^of the cleaning 
device la when the cleaning device la is connected to the charger 200a. 
A flexible hose 220 ft extend^ from the charger dust colfectlon fan 206^ 
and the hose 220 sucks In dust. 



A ju_ ^* *!?® *'P °* 220, an electromagnet 221 is mounted.and d. 

— — *he charger controller 250 ^to-oontro l tho ourron t. The tip of the 



hose 220 is pulled -et^outsidejthe box 203ajandjWhen the cleaning 
device la is positioned at the charging position, the mouthpiece 76 is 
positioned right under the tio^of the hose 220. A guide 204 of the 
Charger 200a is the same as tls^^the aforementioned embodiment. 



The operation of this embodiment hav i ng oueh n nmna tituUun will be 
explained below. Until the cleaning device la is connected to the 
charger 200a, the state is the same as that of the aforementioned 
embodl ment^J/Vjiep^e charge r gOOg_jscgnn ected to the cleaning 

device 1 a, thej^cleaning device 1 -iptnpn th r i The charger 

200a detects that the charging terminals 14 on the side of the cleaning 
device la and the charging temninals 205 on the.charger side make 
contact with each other^and steeF^ chargincj. 



The charger controller 250^^^ power a^piy t o the electromagnet 
221 at the tip of the hose 220. The electromagnetic 221 is magnetized 
and an attractive force is applied between the magnet and the 



ferromagnetic mouthpiece 76. jThe flexible hose 220 is extended and 

^ . ^ (p^pA.^>.^ter tjt^IZS tZ^M . ^ 

^ tip of t h e hose 22 0 Is tuiiiiuuiu J lu^^the mouthpiece 76/At this time, 
the electromagnet 221 and the mouthpiece 76 surely cling close to each ^ . 

other due tc^a tapered fitting stmctur^ a ' 

The charger dust collection fan 206 is operated and the check valve 
77 is opened by the generated pressu re. Dust in the dust collection 
case 21 < is sucked into the charger dust collection case 207, When the 
charger dust collection fan 206 is operated for a predetermined time, the 
power supply to the electromagnet 221 Is stopped. By the elasticity of 
the hose 220, the tip of the hose 220 Is separated from the mouthpiece 
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76. Then, the ^ectteojof dust from the dust collection case 21^is 
finished. The subsequent operation Is the sanie as that of the 
aforementioned enr^odlment. , 




According to this embodiment, the side wallsy^202a are installed on 
sides of the charger 200a, so that the cleaning device 1 is prevented 
from entering into the charger 200a from the side of the charger 200a. 
The dust collection case 21 is installed on the top of the main unit and 1 s 
made of a transparent resin, so that the dast amount^in the dust collection 
case 21 can be confirmed visually. Further, a situation can be 
printed ^w^an article of value is sucked in and is discarded together 
with^dust by mistake. The box 203a is structured so as to be high 
longitudiniiiHy, so that the occupied floor area ofthe charger 200a can be 
reduced. The box 203a covers only the front^of the cleaning device 1 a, 
so that the operation panel 46 and the infrared regpote control receiver 16^ 
15 vvhich are an-anged behind the cleaning device la^ean be exposed. As 
a result, even if the cleaning device 1a is stored in the charger 200a, it 
can be easily operated or remote-controlled. 

A modification of this embodiment is shown in Fig. 1 0. Fig. 1 0 is a 
side cross sectional view of the cleaning device la and a charger 200c. 
2 0 Also in this embodiment, Q i mNylyte^ he aforementioned embodiment, « ife 
box 203c is positioned above ^side plate 202c, though it is differe'npiat 
the box 203c is positioned above the whof^^=^=^™^'^^^^~~~ 

On the top of the charger 200c,;^ai 
infrared remote control receiver J 
25 device 1 a are i nstatted . The outpu^f the operation paneljj^^and the 




_) 
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infrared remote control receiver 223 »j|input to the controller 250 installed 

In the box 203c. On the bottom of the box 203c, an infrared remote 

control transmitter 224 is installed. The transmitter 224 receives an ^ » ^ic 

instruction from the controller 250 and transmits a remote control siqnaL in ^^#^^4^ 

the charger 200c. On the upper part of the Inner surface of the part 

where t h^self-^o^ elled cleaning device 1 is stored, an entry detection 

sensor 22^for detecting the entry of the self-propelled clea ning device 1 

into the charger 200c i a i ii ulul l mJ ^and the output of the sensoi)is input to 

the controller 250. 

When the switch on the operation panel 222 is pressed or when the 
infrared remote control receiver 223 receives a signal from an Infrared 
remote control transmitter/not shown in the drawlngi the infrared remote 
control transmitter 224 transmits tJ»jcorrespon(^^|ignal to the remote 
control receiver 1 6 of the cleaning device 1 a. " By d ei ngSi fe, even if the 
cleaning device 1 a is stored in the charger 200c, the cleaning device la , , 
can be operated. Further, the whole upper part of the charger 200c is^ *^ 



the box 203c, so that the charger 200c can be made/Compact|l. 

When the entry detection sensor 229 detects that the self -propelled 
cleaning device Tai^tfit^into the charger 200c, the controller 250| ^ 
jfi^eoetB the cleaning device la tf rtr n nomit a o i gna l indicating the entry of 
the cleaning device 1a into the charger 200c from t he i nfrared romoto 
c ontro t- tra i'i omittorOQl . By doing this, eve^Jf^the cleaning device 1 a 
enters the charger200c unexp^tedly durin'gjfmovement. the cleaning 
device 1a can change its vua^before it ioi»w=l&ji!the charger 200c. 

Further, when the cleaning devices la does not enter into the 
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ch^ger20j)c, the entry detection sensor 229 is not operated, so that it is^^ 
te^gyhat ^^|^^ "'"g deviced 1 a is not in the charger 200c and the 
moving speedjcan be increased. As a result, when joining the cleaning 
device 1a to the charger 200c, the cleaning device la moves to the 
5 neighborhood of the charger 200c at high speed, and the ffl^^speeoT ' 
is decreased in the neighborhood of the charger 200c, thus the cleaning 
device 1 a can reach the charger 200c quickly. As a result, before the 
Cleaning device la reaches the charger 200c, the moving spee3]panbe 
Increasedjand^after it reaches the charger 200 c, the«wBg»speidJcin 

10 be decreased, so that the efficiency of the cleaning can be Improved and 
the charging and dust ejection operation can be performed surely. 

Further, if the position of the Infrared remote control transmitter 224 
and the shape of the side plate 202 are^deeiM so as to prevent a signal 
transmitted from the infrared remote control transmitter 224 from leaking 

15 outside the charger 200c, the entry detection sensor 229 may be omitted. 
In this case, a signal Indicating entry^may be priwiyr t ransmitted from the 
Infrared remote control transmitter 224. 

According to the present invention, the suction body is made 
^^^^aw^the side cover canAfietect the direction of an obstacle, 

2 0 tfe^^every comer of a room can be automatically cleaned. FurTher, the 
guide and dust ejection means are installed in the charger, so that the 
charging and dust ejection can be executed without|^b^^and tto 
automatic cleaning by the self-propelled cleaning device can be realized. 
Simultaneously, tte cleaning for man y hours or In a wide area can be 

25 realized. Furthermore, the self-propelled cleaning device can be 



miniaturized. 



